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Abstract Uses of fossil fuels like coal and oil increases with industrial development, and problems like abnormal
climate come up as greenhouse gas increases. Accordingly, studies are actively conducted on eco-friendly renewable
energy as a replacement for the main resources, and especially, wood pellets with high thermal efficiency are in the
limelight as an alternative fuel in thermal power stations and gas boilers. However, despite a constant increase in their
usage, few studies are conducted on their risks like fire and spontaneous combustion. Thus, this study found the
auto-ignition temperature and critical ignition temperature of wood pellets with a change in flow rate in a thermostatic
bath, using a sample vessel with 20 cm in length, 20 cm in height and 14 cm in thickness to predict their ignition
characteristics. Consequently, at the flow rate of 0 NL/min, as the core temperature of the sample increased to highet
than the ambient temperature, they ignited at 153 C, when the critical ignition temperature was 152.5 C. At the flow
rates of 0.5 NL/min and 1.0 NL/min, it was 149.5 C, and at the flow rate of 1.5 NL/min, it was 147.5 TC.
Consequently, at the same storage, the more the flow rate, the lower the critical ignition temperature became.
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As air

. Min.
drle.d 4300 4,680
basis

Gross As Min

calorific dried keal/kg i 4,530

. 4,200
value basis
As
. Min.
recen./ed 4,100 4,300
basis
Min.
1 * 0,
Net calorific value Yowt 3.900 3,940
Max.
1 sk ko 0,
Chlorine Yowt 0.05 0.03
Max.
ook 0,
Sulphur Yowt 0.05 0.03
M
Nitrogen*** Yowt ax 0.5
0.5
Hydrogen** Yowt Report 6.22
Ash fusion o Min.
temperature ¢ 1,150 1211
Max. Less
As me/ke 1.0 than 0.5
Max. Less
cd me/ke 0.5 than 0.1
Max.
Cr mg/kg 10 6
Max.
C k 5
Trace b me/ke 10
element Max. Less
Po me/ke 10 than 1
Max. Less
H;
€ me/ke 0.05 than 0.01
Ni mg/kg Max. 3
10
Max.
Zn mg/kg 100 12
Biomass** Yowt Max. 95.7
90
DNA test Negative Negative
* As received basis
** As dried basis
**% As Air dried basis
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Fig. 1. Schematic diagram of experimental apparatus for
spontaneous ignition temperature
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Fig. 2. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 152
C when the flow rate was 0 NL/min
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Fig. 5. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 150
C when the flow rate was 0.5 NL/min
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Fig. 6. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 149
C when the flow rate was 1.0 NL/min
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Fig. 7. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 150
C when the flow rate was 1.0 NL/min
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Fig. 8. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 147
C when the flow rate was 1.5 NL/min
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